This paper estimate the capacity of BESS (Battery Energy Storage System) for the mitigation of wind power fluctuation with the smoothing effect in the Jeju Island. For the study, three wind farms located in the east side of Jeju Island are adopted. Generally, BESS system is installed according to the capacity of each wind farms. In order to reduce the capacity of BESS with the same effect on the power system, the proposed method composed of a BESS system for several wind farms has been studied. To verify the effectiveness, two kinds of simulation are carried out with PSCAD/EMTDC program. The simulation results show that it is possible to decrease the capacity of BESS, approximately 21% than total capacity of three BESSs with each winds, respectively.
Introduction
The interest of renewable energy sources is rapidly growing as decentralized power supply system because power plants using the fossil fuels have some problems such as pollution and finite reserves. WTGS (Wind Turbine Generator System), one of the promising renewable energy sources, has not only the high energy efficiency but also the benefit of installation cost per unit area [1] . WTGS, however, doesn't have constant output power because the wind speed is changed by weather condition. Thus, large wind farms can make bad impacts on its power system such as the fluctuation of the grid voltage or the grid frequency. To solve this problem, the method using the BESS system to the wind farms has been studied in related research institutes [2] .
Three wind farms of the Jeju Island are located in the eastern area, and they are connected to the power system through the Seong-San substation [3] . Because three wind farms are close to each other, the smoothing effect can be expected for reducing sum of the power fluctuation.
In the next section, to prove the smoothing effect of the wind farms close together, the output data set of the wind farm measured during Dec. 2009 ~ Feb. 2010 is analyzed by using the MATLAB. In addition, to mitigate the fluctuation of the wind farm's power output, the capacities of BESS are calculated for two kinds of situation. The aggregated and distributed configuration of BESS as shown in Fig. 1 Section 3 shows the simulation of BESS and wind farms based on real parameters by using PSCAD/EMTDC.
Finally, the conclusion of this paper proposes that the installation of one BESS for several wind farms would be better than installed each BESS system to the wind farms, respectively. 
Analysis of moothing ffect S E
If wind turbines are distributed over the wide area, smoothing effect of the output power fluctuation could be expected because of the stochastic nature of wind [4] . The three of wind farms located in eastern area of Jeju Island is operating the total 55MW capacity 10MW of Hang-Won, 33MW of Sam-Dal, 12MW of Seong-San, respectively. Figure 2 shows that five days have the most power fluctuation, and selected for the study. According to Table 1 , the one aggregated BESS connected wind farms requires the lower capacity, approximately 21%, than total capacity of 3 BESS at each wind farms, respectively. Figure 4 . The shepherd battery model The Li-Ion battery which has simple variable voltage source and series resistance as shown in Fig. 4 is referenced by Shepherd battery model [5] . Its rated voltage is 3.6V and rated capacity is 180Ah. The constants needed in modeling are drawn by actual discharge curve of the battery. In the model battery, SOC range varies from 0.2 to 0.8 and it has almost linearity characteristics and prevent the over-charge/discharge. Figure 6 . The diagram of smoothing control of output power 
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Conclusion
The simulation results show that one aggregated BESS for the overall wind farm required the lower capacity, approximately 21%, than the total capacity of the individual three BESS at each wind farms, respectively. Nevertheless, the total of output power fluctuation rate is similar shown by two kind of simulation method.
